This study aimed to determine age-related fall risk characteristics among 2324 Japanese communitydwelling elderly through comparisons between youngold and old-old populations. Fall risk characteristics associated with "physical function", "disease and physical symptom", "behavior and character", and "environment" were evaluated, and whether each individual has a high-risk symptom for each risk factor was assessed. The frequencies of individuals for all 16 risk types, which were determined by a combination of the four risk factors, were calculated. The prevalence of each risk type and the incidence of falling in each risk type were calculated within the young-old and old-old groups, and significant differences between these percentages were examined using the chi-square test. The prevalence of the no high-risk symptom group was significantly lower in the old-old group (17.0%) than in the young-old group (45.2%). Although there was no significant difference in the prevalence of the single high-risk symptom group, the prevalence of the two or more high-risk symptom groups was significantly higher in the old-old group. The incidence of fall among the elderly with high-risk symptoms did not change with age, although the incidence of fall with no high-risk symptom increased in the old-old group. Furthermore, high prevalence was observed in risk types with high-risk symptoms for "physical function" and "behavior and character", particularly in the symptoms of gait, going up and down stairs, and fear of falling. These age-related differences are interesting and meaningful.
INTRODUCTION
The Japanese average life expectancy is increasing, already reaching 79.64 years for men and 86.39 years for women in 2011 [1] . According to the "World Health Statistics," published by the World Health Organization, the Japanese healthy life expectancy is 73 years for men and 78 years for women, and Japan has the highest level of longevity in the world [2, 3] . In Japan's increasingly aging society, closing the gap between life expectancy and healthy life expectancy is important for the older individuals and the Japanese society, and it is important to realize the importance of successful aging. In Japan, with a long life expectancy, an important concern in health promotion for successful aging is prevention of becoming in a condition of need for long-term care (prevention of dysfunction). Prevention of the metabolic syndrome is the major concern in health promotion until approximately middle-age. However, health promotion for the elderly, particularly the old-old elderly, should focus on dysfunction or disuse atrophy. The Japanese Orthopaedic Association has proposed the concept of a "loco-motive syndrome," which refers to conditions under which the elderly have been receiving care services, or high-risk conditions under which they may soon require care services, because of problems in locomotive organs [4, 5] . Countermeasure for the locomotive syndrome is one of the major concerns in health promotion for the elderly.
"Fall" is an event which creates acute dysfunction or disorder in the locomotive organs of elderly individuals, and primary preventive long-term care for fall is impor-tant. Fall risk assessment is one of the primary preventions of fall, and several assessments have been examined, including the performance test-based fall risk assessments, which evaluate fall-related physical fitness and are used to screen the fall risk level, or questionnaire-based fall risk assessments, which evaluate fall risk comprehensively, including various internal and external fall risk factors [6] [7] [8] [9] [10] . Various internal and external factors are comprehensively related to the development of fall. Elderly people tend to have multiple fall risks or fall more often, and their fall risk combinations are unique to each individual [11] .
We examined a questionnaire-based fall risk assessment for the community-dwelling elderly, and propose a fall risk profile assessment based on four risk factors: physical function, disease and physical symptom, behavior and character, and environment [12, 13] . In this examination, a high-risk symptom for each risk factor is screened, and a risk type is determined for each individual. Furthermore, we gathered these individual assessment outcomes and calculated the prevalence of each risk type or the incidence ratio of fall. In this examination, we clarified some fall risk characteristics of the population by classifying the community-dwelling elderly into three groups: the elderly without a high-risk symptom for any fall risk factor, the elderly with only one high-risk symptom for any risk factor, and the elderly with two or more high-risk symptoms. The prevalence of these three groups was approximately 30% each, and the incidence of fall of the elderly individuals increased with the increase in high-risk symptoms [13] .
These population characteristics will be expected to change with age; however, these age-related characteristics have not been sufficiently examined. In Japan, where the average life expectancy exceeds 80 years, countermeasures to prevent the need for medical care in the oldold population is an important issue, and fall risk characteristics of this population have become useful information. This study aimed to determine the fall risk characteristics among 2000 or more community-dwelling elderly individuals and to clarify the age-related differences in these characteristics between the young-old and oldold elderly.
METHODS

Participants and Data Collection
The participants in this study were healthy, communitydwelling elderly individuals aged 60 years and more, living in the Akita, Kanagawa, Ishikawa, Fukui, Nagano, Gifu, Aichi, Tottori, and Fukuoka prefectures in Japan. Among these, 2324 elderly subjects (70.3 ± 7.1 years) missing less than 10% of the data were used for data analysis in this study. This participant pool comprised 426 young-old males (67.9 ± 4.2 years), 1073 young-old females (67.9 ± 4.2 years), 235 old-old males (79.2 ± 3.7 years), and 590 old-old females (79.8 ± 4.0 years). This study was approved by the Ethics Committee on Human Experimentation of Faculty of Education, Kanazawa University. An explanation of this study was provided throughout using written materials, and informed consent was obtained in writing from each participant.
Fall Risk Assessment
To assess fall risk characteristics in the communitydwelling elderly, this study used Demura's fall risk assessment chart (DFRA), which is composed of 50 fall risk assessment items representing five risk factors: "potential for falling", "physical function", "disease and physical symptom", "environment", and "behavior and character" [14] .
"Potential for falling" is a factor concerned with the occurrence of precursors of falls and is assessed by the following three questions: "Have you often stumbled?", "In the past year, have you felt like you might fall down?" and "Have you ever been told that you look like you might fall down?" "Physical function" was assessed using 22 items selected from eight domains (muscular strength, lower limb strength, balancing ability, walking ability, going up and down stairs, changing and holding posture, upper limb function, and gait). "Disease and physical symptom" was assessed using 13 items selected from six domains (dizziness and instances of blackout, medication, sight/hearing and cognitive disorder, cerebral vascular disease, arthritic and bone disease, and circulatory disease). "Environment" was assessed using four items selected from two domains (surrounding environment, and clothing). "Behavior and character" was assessed using eight items selected from four domains (inactivity, frequent urination, fear of falling, and risky behavior).
All the responses were recorded on a dichotomous scale (yes or no), with one point being assigned to each response falling into the "high risk" category. A risk factor score was calculated by adding the scores of the structural items of each risk factor.
In DFRA, a comprehensive fall risk level is evaluated using the "potential for falling" score, and the cut-off point is set at a single point (screening assessment) [13, 15] . Furthermore, a personal fall risk profile is determined using the other four risk factor scores (physical function, disease and physical symptom, environment, and behavior and character).
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screening a person at a high risk of falling. To clarify the characteristics of fall risk among the community-dwelling elderly, this study attempted to determine the presence or absence of a "high-risk symptom" for each risk factor (physical function, disease and physical symptom, behavior and character, and environment) by applying the criterion for screening a person at a high risk of falling.
In DFRA, the prevalence of fall at each point for each risk factor score-which is the percentage of the elderly who have fallen in the last 12 months within all the elderly receiving the same score-was calculated to assess the fall risk profile in the previous study. For instance, in the "behavior and character" score, the prevalence of fall for each point was 6% (0 points), 10% (1 points), 14% (2 points), 25% (3 points), 32% (4 points), and 43% (5 and 6 points).
The fall prevalence of the cut-off point for screening a high-risk person (potential for fall score = 1) was 28%. This study interpreted each risk factor score showing a prevalence of fall equivalent to or greater than "28%" as the score equivalent to the cut-off point in the potential for fall score and used this score as a cut-off point for screening a high-risk symptom for each risk factor or its components. In case of the "behavior and character" factor, if a factor score exceeded 4 points, it was interpreted that the person has a "high-risk symptom" for the risk factor. The risk factor scores considered equivalent to the cut-off point in potential for the fall factor were as follows: physical function = 13 points; disease and physical symptom = 6 points; behavior and character = 4 points; environment = 4 points. This study used this prevalence of fall as the criterion to determine the presence or absence of "high-risk symptoms".
Statistics
This study attempted to clarify population fall risk characteristics using the data regarding the presence or absence of high-risk symptoms for each risk factor. This study examined which fall risk types are commonly found among the community-dwelling elderly population and which differences in the prevalence of fall are observed among these fall risk types. Because this study used the four fall risk factors (physical function, disease and physical symptom, behavior and character, and environment), every conceivable combination obtained from the presence or absence of four risk factors form 16 types ( Table 1) .
In this study, raw data for each risk factor score for each individual were converted into the data for the presence or absence of high-risk symptoms for each fall risk factor, and the frequencies of individuals with highrisk symptoms were calculated for all the 16 fall risk types. Furthermore, the number of individuals experiencing a fall was counted for each risk type group, and the prevalence of fall was calculated. These analyses were also organized according to the young-old and old-old groups, and significant differences in the prevalence of each risk type between the two age groups were calculated using the chi-square test. Significant level in this study was set at p values < 0.05. Table 1 shows the prevalence of each risk type. The prevalence of the elderly with no high-risk symptom (type 1) was significantly lower in the old-old group (17.0%) than in the young-old group (45.2%). Although there was no significant difference in the prevalence of the elderly with only one high-risk symptom between the young-old (32.0%) and old-old (34.7%) groups, the prevalence of elderly with two or more high-risk symptoms was significantly higher in the old-old group (double high-risk symptoms group: 16.7% vs 31.3%; triple high-risk symptoms group: 5.7% vs 15.0%; and quadruple high-risk symptoms group: 0.5% vs 1.7%, respectively).
RESULTS
Prevalence of Each Risk Type
Nine of the 16 risk types showed significant differences in prevalence between the young-old and old-old age groups. Among the risk types with a single high-risk symptom (types 2-5), the percentage of the elderly subjects with a high-risk symptom for "physical function" (type 2) was significantly higher in the old-old group; however, the percentages of the elderly subjects with a high-risk symptom for "behavior and character" (type 4) and "environment" (type 5) were significantly lower in the old-old population. Among the risk types with two or more high-risk symptoms (types 6-16), the percentages of the elderly subjects having high-risk symptoms for "physical function" and "disease and physical symptom" (type 6); for "physical function" and "behavior and character" (type 7); for "physical function", "disease and physical symptom", and "behavior and character" (type 12); and for "physical function", "disease and physical symptom", and "environment" (type 13) were significantly higher in the old-old population.
Among the risk types, the prevalence of risk types with high-risk symptoms for either "physical function" or "behavior and character" (types 2, 4, 6, 7, 12 and 14) tended to be high, and this trend was found in both the age groups. However, the percentage of the elderly subjects with a high-risk symptom for "physical function" (type 2) nearly doubled from the young-old (47%) to the old-old age group (81%). In the final analysis, these observations suggest that problems regarding physical function increase in the old-old population. Table 2 shows the incidence of fall in each risk type. The total incidence of fall was significantly higher in the old-old group (17.1%) than in the young-old group (12.3%); however, there were no significant differences in any individual risk type.
Incidence of Falling in Each Risk Type
The incidence of fall in the no high-risk symptom group was 7.2% in the young-old group and 11.4% in the old-old group. Furthermore, the incidence of fall in the single high-risk symptom group was 12.9% and 11.2% for the young-old and old-old, respectively; that in the double high-risk symptom group was 15.6% and 19.8%, respectively; that in the triple high-risk symptom group was 35.3% and 29.1%, respectively; and that in the quadruple high-risk symptom group was 71.4% and 35.7%, respectively. The incidence of fall tended to increase with an increasing number of high-risk symptoms.
Frequent High-Risk Symptoms for "Physical
Function" and "Behavior and Character"
As shown in Table 1 , among the four fall risk factors in this study (physical function, disease and physical symptom, behavior and character, and environment), high-risk symptoms were frequently observed in the factors "physical function" and "behavior and character". Each factor consisted of several components. For "physical function", these included muscular strength, lower limb strength, balancing ability, walking ability, going up and down stairs, changing and holding posture, upper limb function, and gait. For "behavior and character", these included inactivity, frequent urination, fear of falling, and risky behavior. This study also examined high-risk symptoms associated with these components in "physical function" and "behavior and character" factors. Table 3 shows the prevalence of high-risk symptoms associated with components of the "physical function" and "behavior and character" factors calculated from the subjects with high-risk symptoms for "physical function" or "behavior and character".
Among the components of "physical function", the component with the highest percentage of subjects having a high-risk symptom was "gait" (58.6% in the youngold and 63.6% in the old-old), and the component with the next highest percentage was "going up and down stairs" (48.9% in the young-old and 73.5% in the oldold). The prevalence of high-risk symptoms for these components was significantly higher in the old-old, except for the prevalence of gait. Similarly, among the Table 3 . The prevalence of high-risk symptoms associated with components of the "physical function" and "behavior and character" factors.
The elderly with high-risk symptom in "physical function"
Young-old age group (n = 526) Old-old age group (n = 615) Components of "physical function" factor n % n % components of "behavior and character," the prevalence of high-risk symptoms for "fear of falling" was very high (82.0% in the young-old and 92.7% in the old-old). The prevalence of all the components was significantly higher in the old-old age group.
DISCUSSION
One of most important health promotions necessary to achieve successful aging of the elderly living independently in the community is to prevent becoming in a condition of need for long-term care. In Japan, which has a declining birth rate, an aging society, and an extending healthy life expectancy (reaching approximately 75 years), the population pyramid has begun to change and is expected to be upside-down in near future [16] . Therefore, it is an important social and national issue to build countermeasures for ensuring successful aging of the old-old population. Fall is a major obstruction to successful aging, and its primary prevention is very important. Determination of fall risk characteristics of the old-old population is useful to establish measures for primary prevention of falling. Our previous study, examining fall risk types based on 1000 or more community-dwelling elderly people, reported that three groups of the elderly population, namely those with no high-risk symptoms, those with one highrisk symptom, and those with two or more high-risk symptoms, represented approximately 30% of the study population [13] . However, in that study, how fall risk characteristics varied from the young-old to old-old population remained unclear.
This study compared the fall risk characteristics of more than 2000 elderly people who were divided into young-old and old-old age groups and clarified several findings that differ from the findings of our previous study. Thus, the percentage of subjects in the no highrisk symptom group was 45% in the young-old group; however, it was 17% in the old-old group. Although the percentage of subjects with a single high-risk symptom remained unchanged from the young-old to the old-old groups, the percentage of subjects with two or more high-risk symptoms reached to nearly 50% of the old-old elderly people (48%). These differences are interesting and meaningful.
In performance test-based fall risk assessment, it is often difficult to obtain a large sample size of old-old people. In this study, although there is a limitation based on questionnaire-based fall risk assessment, our findings were obtained from a large sample size of 2000 or more elderly people, with which we could provide meaningful information to clarify the fall risk characteristics of the community-dwelling elderly and their age-specific changes from the young-old to old-old.
This study determined that a high prevalence of highrisk symptoms was observed in the "physical function" and "behavior and character" and further examined their components with a high prevalence rate. The symptoms for "physical function" with a high prevalence of highrisk persons in the young-old were gait (58.6%) and going up and down stairs (48.9%). Considering the low prevalence of muscular strength (10.6%), lower limb muscular strength (16.0%), balancing ability (6.1%), and walking ability (2.1%), over half of the young-old population has a worsening of gait (such as increases in trips or stumbles); however, they have the mobility and other physical functions necessary for independent living. Then, in the old-old population, the worsening of gait is associated with a decline in lower limb function, as our observations of the prevalence of high-risk in lower limb muscular strength (41.1%), going up and down stairs (73.5%), and balancing ability (13.5%) demonstrate. In the old-old population, the prevalence of disease in locomotive organs also increases [17] . Considering these characteristics of fall risk or diseases of the old-old population, fall risk assessment and preventive intervenetion are necessary. Furthermore, the symptom for "behavior and character", which showed the highest prevalence of high-risk persons, was fear of falling (82.0% in the young-old; 92.7% in the old-old). This suggests that many elderly people have the fear of falling regardless of their level of physical function or age. It will be beneficial for the elderly to pay attention to falling; however, excessive fear of falling promotes the decline of physical function because of inactivity. Therefore, starting at a young-old age, when people have sufficient physical function for independent living, education is necessary to reduce inactivity that arises from the fear of falling and interventions are necessary to maintain the amount of physical activity.
The incidence of fall in the elderly with high-risk symptoms did not change in the old-old population, although the incidence of fall in those with no high-risk symptom was significantly higher in the old-old population (7.2% vs 11.4%). However, the prevention of fall in the old-old population continues to be a key problem in the aging society because of the facts that the incidence of fall increased with an increase in the number of high-risk symptoms, that the prevalence of the elderly with single or multiple high-risk symptoms increased in the old-old, and that the size of the old-old population is expected to increase in future.
This study derived 16 risk profiles (risk types) from dichotomising each risk factor automatically, and descriptively examined the prevalence of each risk profile and its incidence of fall. These descriptive procedures could provide several interest findings. In contrast, considering the fact that these fall risk factors are not independently, analyzes controlling mutual effect among these factors may be ideal for ascertaining practical (actual/realistic) risk profiles (groups). Therefore, the risk profiles (groups) and risk characteristics obtained from the descriptive procedures have limitations to the generalization. Further examinations using multivariate analyses may be required.
CONCLUSION
In the old-old, the percentage of the elderly with no high-risk symptom decreased to 17.0% and that of the elderly with two or more high-risk symptoms reached to nearly 50%. Furthermore, high prevalence of high-risk symptoms was observed in the risk factors "physical function" and "behavior and character", particularly in the symptoms of gait, going up and down stairs, and fear of falling. The prevalence increased in the old-old. The incidence of fall in the elderly with high-risk symptoms did not change with age, although the incidence of fall in the elderly with no high-risk symptom increased in the old-old.
